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UNIT 3. 

FUR, FEATHERS, & SCALES: 

INSULATION
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Click on underlined text to go to information and exercises!

Materials List 
Best not to let students see this until they have completed Exercise 1!

Introduction

Exercise 1. Animal Covering Match

Mathematics: Grouping like objects 

Exercise 2. Insulation Power
Mathematics: Measuring length with a ruler, measuring temperature with a 

thermometer, ranking measurements, forming a hypothesis, recording 

and plotting data

Exercise 3. Keeping Warm 
Mathematics: Converting between  and K, variables, providing qualitative 

descriptions of relations described by linear equations, deriving 

formulas

Suggested Readings & Links

Homepage Unit 3: Fur, Feathers, & Scales

Clicking the       icon 

on other slides will 

bring you back to 

this page!
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Introduction

9Animals and even plants generally need to keep their 
temperatures within a fairly narrow range in order to 
survive. 

9This is because chemical reactions that do work in 
living organisms function best within a narrow range. 

9Physical damage occurs if an individual becomes too 
hot or too cold. 

9Many organisms have mechanisms to cool 
themselves down or to warm themselves up, but these 
processes require energy and energy is expensive.

9 It requires the procurement and processing of 
food. 

9Mammals and birds have developed body coverings 
that help protect them from gaining or losing too 
much heat. 
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9 Mammals 

9 Mammals release stored energy to produce and maintain 
constant internal body temperatures between 36 & 38° C (97 & 
101 ° F).

9 Fur, the thick coat of soft hair that covers the skin of a mammal, 
insulates (protects) internal body temperature from outside 
temperatures that might be higher or lower than the preferred
temperature range.

9 Birds

9 Birds use energy to produce and maintain higher internal body 
temperatures between 40 & 42 ° C (104 &108 ° F).

9 Feathers, light horny waterproof structures forming the external 
covering of birds, insulate birds against external temperatures 
that may be too warm or too cold.

9 Mammals, as well as birds, use energy to produce and maintain a 
constant internal body temperature. Organisms that maintain body 
temperatures through internal metabolism (generating body heat 
through the chemical breakdown of food) are known as endotherms.  
The prefix ñendoò means ñinsideò, and ñthermò means 
ñtemperatureò.
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9Reptiles - turtles, alligators, lizards, snakes, etc.

9 Reptiles do not release energy to maintain constant internal 
body temperatures. Instead, reptilesô body temperatures 
depend on the temperatures of their environments.  
Organisms such as reptiles that must absorb heat from their 
surroundings to maintain body temperatures are known as 
ectotherms (the prefix ñectoò means ñoutsideò). 

9 Thus, a reptileôs body temperature varies widely, and is 
strongly influenced by external factors such as air and 
substrate temperatures, sunlight level, and wind speed. 

9 Scales are stiff, flat plates that cover the reptileôs body. 
Scales DO NOT insulate the body against external 
temperature extremes. Rather, the scale body covering 
protects against water loss, or dehydration. 
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KERATIN

9The body coverings of mammals, birds, 

and reptiles are all made of the same 

material, keratin, a tough protein that does 

not dissolve in water (is insoluble)

Keratin

9 takes on different forms: fur, feathers, 

scales, horns, nails, and claws

9 serves different functions: insulation, 

waterproofing, defense against predators.
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The Students willé

9 Examine the different types of coverings 

reptiles, birds, and mammals have, and learn 

how some of these coverings insulate their 

owners from cold and hot temperature 

environments.
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Materials List

Body Coverings

9 Alligator 8

9 Bear 6

9 Bird foot 12

9 Buffalo 4

9 Coyote 7

9 Deer 5

9 Goose 17 

9 Kangaroo 16

9 Skunk 1

9 Pheasant 2

9 Rabbit 3

9 Rattlesnake 5

9 Mink 13

9 Mountain goat 18

9Opossum 15

9Parrot 9

9Sheep 10

9Turkey 11

9 Ice cube tray (prepare ice cubes in 
advance for Test 2C)

9 Pail

9 Stopwatch 

9 timer

9 Dial thermometer

9 Sample mitts - plastic, aluminum, 
saw dust, cotton, wool, fur, bubble 
wrap

9 Sleeve samples - 3 fur, 1 blubber

9 Copper cylinder

9 Large and small zip lock bags
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Exercise 1. Animal Covering Match

9Mammals are covered with fur

9Birds are covered with feathers

9Reptiles are covered with rough or scaly skin 

without hair

9All coverings are made from the same 

substance called keratin.  
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Objective

Exercise 1 Animal Covering Match introduces students to 

the variety of fur, feathers, and scales seen in the 

higher vertebrates: reptiles, birds, and mammals.

Students will get a chance to inspect the different types of  

body coverings, and attempt to match each sample 

with the animal from which it came.

Students will also be given information about the natural 

history of each of the animals represented in the box, 

with opportunities to think about and discuss how  the 

various body coverings are adaptive to the organisms 

they represent.
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For the exercise version:

for grades K-1

for grades 2+
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Directions for Grades K-1

9 The teacher will mix the sample body 

coverings up and spread them out in the 

front of the class.

9 One item at a time will be held up and the class will vote 

on which type of body covering it is: fur, feathers, or 

scales.

9 The sample will then be placed in the pile containing all 

samples of that type.

9 After all of the samples are sorted, the class should try 

to find the sample that matches each picture  shown on the 

next three slides.

To Picture Slides
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F

Match the picture

to the covering

To next slide

To Answer

Sheet
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Match the picture

to the covering

To Answer

Sheet

To next 

Image slide
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Match the picture

to the covering

Answer

Sheet




























































































































































